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Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings* of claims in the application: 
Listing of Claims : 

■ 

1 . (currently amended) Method of forming an interconnect structure comprising the steps 
of: 

depositing a dielectric layer; 

forming a hard mask over the dielectric material [[;]] , wherein the hard mask comprises; 

a layer of silicon carbide (SiC) material overlying the dielecteric layer: and 

a layer of oxide the silicon carbide material; 
etching trenches in the dielectric material; 

depositing a liner material over the hard mask and within the trenches; and 
overfilling the trenches with a conductive material; 
charact e riz e d by: 

performing a first chemical mechanical polishing process to remove conductive material 
which is atop the liner, thereby exposing the liner; 

removing that portion of the liner which is atop the hard mask[[;]] using a process selected 
from thejaroun consisting of reactive ion etch CRIE) and a Gas Cluster Ion Beam (GCIB), leaving 
conductive material protruding: and 

removing a firot portion of th e hard mask the layer of oxide using a wet etch process, tfewaby 
leaving in plac e a s e cond - portion of the hard mask the layer of silicon carbide, followed by ; and 

performing a touch-up polishing process to remove conductive material and lin e rmat e rial 
protruding from the trenches. 

2. (original) The method of claim 1, wherein the dielectric layer comprises a low-k material. 

3. (original) The method of claim 1, wherein the dielectric layer comprises an ultralow-k material. 

4. (currently amended) The method of claim 1, wherein th e hard mask comprises: 

a lay e r of silicon oarbido material - atop the diel e ctric lay e r; and 
ajayer of oxido atop tho layor - of oilioon oarbido 

the layer of silicon carbide material has a thickness in the range of 1000-5000A. 
the layer of oxide has a thickness in the range of 1000-5 000A . 

5. (original) The method of claim 1, wherein the conductive material is copper. 

6. (canceled) Th e m e thod of claim 1, wh e r e in th e portion of th e lin e r which is atop tho hard maok is 
removed by - a - reactive ion e tch (RIE) or a Gac Cluotor Ion Beam (GOB) proc e ss, 

7. (canceled) Tho mothod of claim 1, wher e in th e portion of th e liner wh ieh4s-ato p th e hard mask is 
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r e mov e d by a s e cond ch e mical m e chanical poliahing prucouu. 

8. (canceled) The method of claim 1, wherein the first - portion of th e hard magic oomprinQs oxide. 

9. (currently amended) The method of claim [[8]] i, further comprising the step of: 

ensuring that the layer of oxide portion of th e hard ma s k is thick enough such that the 
topographical variations after the first chemical mechanical polishing process and liner removal are 
entirely within the oxide portion of the hard mask. 

10. (currently amended) The method of claim [[8]] I, wherein the layer of oxide has a thickness 
in the range of 50 - 5000A. 

1 1 . (currently amended) The method of claim 1 , wherein the layer of silicon carbide material 
has a thickness in the range of 50 - S0Q0A the oooond portion of th e hard mask compris e a a silicon 
carbid e (SiC) material , 

12. (canceled) The mothed - o^Iaim 1 , wher e in: 

tho firot portion of the hard mask compris e s oxid e ; and 

the s e cond portion of th e hard mask compris e s a silicon carbide (SiC) matorial. 

13. (currently amended) The method of claim 1, wherein the touch-up polishing process 
comprises using uses an abrasive-free or low-abrasive polish to obtain a very high selectivity 
between the conductive material and the second portion of the hard mask. 

14. (canceled) Method of forming an interconn e ct structur e comprising th e steps - ofe 
dopooiting a dioloctric matorial; 

forming a hard mask over th e di e l e ctric mat e ri al 
e tching tr e nch e s in - th e di e l e ctric mat e rial; and 
overfilling tho tronchos with a conductiv e material; 
charact e riz e d by: 

p erforming a fiTst chemical m e chanical polishing st e p; 
then, performing a wet etch s tep; and 

then, performing a second ohomioal mechanic aj - polishing st e p. 

15. (canceled) Tho method of claim 14, - wh e r e in at - I e ast a portion of th e hard mask is l e ft 
otibolanlially intact. 

16. (canceled) The method of claim 1 4 , wh e r e in th e portion of th e hard maak - whkh is loft 
substantially intact compris e s a silicon carbid e SiC mat e rial, 

17. (canceled) A aomiconduotor dovioo comprising an intorcomioGt structur e , th e 
int e rconn e ct structure comprising: 

an iuterl e v e l di e l e ctric lay e r (ELD) lay e r having trcnchos - fiUod with oonduotivo matorial; 
a hard mask ov e rlying the interlevcl diolootrio layer (HJD); and 

3 



PAGE 4/7 * RCVD AT 6/9/2006 2:20:25 PM [Eastern Daylight Time] * SVR:USPT0€ FXRF-5/1 8 * DNIS:2738300 * CSID:21 6 752 0957 * DURATION (mm-ss):0246 



2008 GJB/09 FRI 13; 16 FAX 216 752 0957 LAW OFFICE HOWARD M COHN 



Ig]005/007 



wh e rein at l e ast a portion of th e hard maple oyorlying tho intorlovcl diolociric layor is 
substantially uniform in thioknocG and substantiall y planar irreapootiv o of pattern density variations. 

1 8 . (canceled) Th e semi c onductor device of claim 17, whorein th e conductiv e material is 
copp e r. " 

19. (canceled) Th e s e miconductor d e vic e of olaim 17, wherein tho portion of tho hard mask 
compricofl a silicon carbido (SiC) material 

* 

20. (canceled) Th e semiconductor device of claim 17, wherein: 

th e tr e nch e s are first ov e rfilled with conductive matorial; and 
proc e ss e s used to remov e e xceoo conductiv e material substantially do not affect tho 
portion of th e hard mack ov e rlying tho intorl e v e l di e lectric layor. 

Please insert the following: 

21. (new) Method of forming an interconnect structure comprising the steps of: 

depositing a dielectric layer comprising a material selected from the group consisting of low- 
k material and ultralow-k material; 

forming a hard mask over the dielectric material, wherein the hard mask comprises: 

a layer of silicon carbide (SiC) material overlying the dielecteric layer; and 

a layer of oxide the silicon carbide material; 
etching trenches in the dielectric material; 

depositing a liner material over the hard mask and within the trenches; and 
overfilling the trenches with a conductive material; 

performing a first chemical mechanical polishing process to remove conductive material 
which is atop the liner, thereby exposing the liner; 

removing that portion of the liner which is atop the hard mask using a process selected from 
the group consisting of reactive ion etch (RE) and a Gas Cluster Ion Beam (GCIB), leaving 
conductive material protruding; and 

removing the layer of oxide using a wet etch process, leaving the layer of silicon carbide, 
followed by performing a touch-up polishing process to remove conductive material protruding 
from the trenches. 

22. (new) Hie method of claim 21, wherein: 

the layer of silicon carbide material has a thickness in the range of 1 000-5000A. 

23. (new) The method of claim 21, wherein: 

the layer of oxide has a thickness in the range of 1000-5000A. 

24. (new) The method of claim 21, wherein the conductive material is copper. 

25. (new) The method of claim 21, further comprising the step of: 

ensuring that the layer of oxide is thick enough such that the topographical variations after 

■ 
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the first chemical mechanical polishing process and liner removal are entirely within the oxide 
portion of the hard mask. 



26. (new) The method of claim 21, wherein the layer of oxide has a thickness in the range of 50- 
5000A. 



27. (new) The method of claim 21, wherein the layer of silicon carbide material has a thickness i 
the range of 50 - 5000A. 

28. (new) The method of claim 21, wherein the touch-up polishing process comprises 
using an abrasive-free or low-abrasive polish to obtain a very high selectivity between the 
conductive material and the second portion of the hard mask. 
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